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& BACKGROUND OF THE INVENTION 

Ul 

:JJ Field of the Invention 

The present invention relates generally to a logo data generating system, and 
relates more specifically to a method and a device for generating logo data so that 
the amount of ink required to print the logo can be determined. 

15 Description of the Related Art 

!«* % using 256 shades each for red, green, and blue, color graphic processes can 

generate full-color images from a pallet of more than 16 million different colors for 
display or printing on widely available computer systems. Full-color printers 
capable of printing these full-color images are also widely available now. These color 

20 printers typically use cyan (C), magenta (M), yellow (Y), and black (K) ink to 
express the full range of colors by mixing small amounts of different colors of ink. 

Printer manufacturers have in the past focused on improving the speed and 
economy of monochrome (black and white) printers for business applications, but as 
color graphic technologies have improved full-color printers are also finding use in 
25 business applications. 

However, while full-color printers offer the advantage of rich color expression, 
printing takes longer and operating costs are higher. This is a particular problem in 
business applications such as point-of-sale (POS) terminals where there is a one-on- 
one relationship between the printer user and the customer to whom printer output 
30 is handed because printing must be completed in the shortest possible time. To 
speed printer output in POS systems, image data for the logo that is printed on 
every receipt is therefore stored inside the printer so that a print logo command can 
be simply sent to the printer to read the image from memory, thereby saving the 
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image data transmission time, requiring less time to complete printing, and 
effectively increasing printer throughput. This method of storing logo image data in 
the printer is especially important for POS systems that print a color logo because 
color image files are so large. This logo printing technology is not limited to POS 
5 system applications and can be used in any field where the same image is 
repeatedly printed. For example, this technology can be used in specialty printers 
such as used in ATMs to print a transaction record at the time of each transaction 
(such printers are referred to below as transaction printers). 

When such transaction printers are used for color printing, it is preferable to 
10 limit the number of printable colors to two or three in order to improve both 
printing economy and speed. The above described logo printing technology and 
Z technology for color printing limited to two or three colors will be increasingly 
; ; *{ important for POS printers in the distribution industry, bank ATM printers, and 
UJ other types of specialty transaction printers that repeatedly print the same image, 
15 including queuing number printers, parking lot ticket printers, and kiosk terminal 
g printers in convenience stores. 

\.a Transaction printers typically print predominately text information in black. 

Ill Therefore, if the printer can only print two colors, the two colors will usually be 
:/] black and one other color, such as red, green, or blue. It will also be obvious that a 
igO two-color printer could print two colors not including black, or one color could be 
|5S * added so that the printer can print with three colors. 

It will also be obvious that such a limited-color printer cannot print full-color 
images or images containing many colors. When the logo image is generated, it is 
therefore necessary to reduce the full-color image, for example, to the number of 
25 colors that the printer can handle. Relatively high design quality and print quality 
are desirable in logos printed by such transaction printers. Furthermore, when 
printing is limited to two or three colors, the color reduction process and color 
assignment can greatly affect the overall impression made. Great care must 
therefore be used to generate the logo. 

30 The large number of logos printed each day by a typical transaction printer 

based on this logo data means that the amount of ink required to print the logo 
greatly affects printer operating costs. It is therefore desirable to be able to know 
when creating and editing the logo data how much ink will be required to print the 
logo because the designer could then also consider this ink consumption data to 

35 design a logo that is more economical to print. A particularly large amount of ink is 
required to print a logo containing a background image, for example, and the 
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selection and colors used in the background image are therefore particularly 
important elements to consider when designing the logo. 

Furthermore, if a two or three color printer is used for color printing and a 
background image covering a large area is printed with the same color, ink 
5 consumption may be biased so that one color of ink is consumed more quickly. If one 
color of ink is consumed more quickly, that ink cartridge will also need replacing 
more frequently. This increases printer maintenance. It is therefore desirable for 
the available ink colors to be consumed at substantially equal rates. 

OBJECTS OF THE INVENTION 

IJ° Tne present invention is directed to a solution for the above problems, and an 

:=; object of this invention is to provide a logo data generating system and logo data 

Ly generating method whereby attribute data enabling the user to know how much ink 

•jjf is required to print a logo that is being, or was already, created can be displayed 

s j while the logo data is being created or edited. 

15 Another object of this invention is to provide a logo data generating system 

H and logo data generating method enabling attribute data indicating how much ink 

j,p is required to print a color logo to be displayed for each color of ink used. 

f ^ A further object of this invention is to provide a logo data generating system 

l«* and logo data generating method that can estimate the life of an ink cartridge used 
20 in a transaction printer for printing a logo. 

SUMMARY OF THE INVENTION 

"Logo data" as used herein means the image data for the logo. 
A "logo" as used herein means an image to be printed by a printer such as a 
POS printer, and does not mean, for example, a corporate logo or a store logo per se. 

25 Furthermore, the logo shall not be limited to an image printed by a POS printer, 
and refers generally to an image that is printed frequently, such as to a receipt 
printed at the time of a transaction, and includes images that are stored in a non- 
volatile memory in the printer, for example, and are printed when a specific print 
command occurs during the printing process. Images printed repeatedly based on 

30 previously stored image data by a POS, ATM, parking lot ticket, queuing ticket, or 
other transaction printer are therefore logos as used herein. In addition to corporate 
logos, store logos, and the like, a logo as used herein includes images that are 
printed on a printed sheet based on substantially any kind of previously stored 
image data, including images containing advertising slogans, product coupons, 
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service coupons, or other type of image data containing an announcement or other 
information. 

Creating or generating logo data as used herein also includes editing logo 
data that is being created or was previously created. 

5 Furthermore, a "color pixel" as used herein means a pixel of any color 

(including black) other than white (that is, non-printing color) that is part of the 
logo data. 

In addition, "ink" as used herein includes all pigmentation materials used to 
produce color (including black) for the purpose of printing an image, and is not 
|0 limited to ink such as that specifically used in an ink jet printer. 

=J Finally, a "printed sheet" as used herein means a receipt or other printed 

form having a logo printed on all or part of the form with transaction information or 
other specific information printed thereto in a specific format. Examples of such 
%j printed sheets include customer receipts issued at a point of sale, parking lot 
4=5 tickets, queuing number tickets, and ATM transaction receipts. 

if* This invention calculates the number of color pixels in a logo being edited or 

created, calculates attribute data based on this color pixel count enabling the user 
SI to recognize ink consumption required to print the logo, and displays the attribute 
;«f data together with the logo. How much ink is required to print the logo can 
20 therefore be determined when the logo is created, and printer operating cost 
required to print the logo can be known. The number of receipts that can be printed 
with one ink cartridge can also be calculated from this ink consumption 
information. The ink cartridge life can also be calculated. 

According to a first aspect of this invention, an apparatus for creating logo 
25 data to be printed by a printer is provided. The apparatus comprises an operating 
unit; a capturing unit for obtaining an original image that is subject to image 
processing in response to an operation performed via the operating unit; an image 
processing unit for processing the original image to generate logo data for printing 
by the printer; an ink-amount calculating unit for calculating data that 
30 substantially relates to an ink-amount required for printing the logo data generated 
by the image processing unit; and a display unit for displaying the logo data and the 
ink- amount data. 

The operating unit may be an input device, such as a keyboard and/or mouse, 
etc. The capturing unit may obtain the original image from any of a variety of 
35 mediums, such as a floppy disk, an image scanner, a web site, etc. 
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The ink-amount may be, for example, ink weight or volume, the ratio of 
multiple colors of ink to be used, etc. The amount of ink required to print the image 
processed logo data can therefore be determined based on the displayed ink-amount 
data which can indicate ink consumption either directly or indirectly. 

5 Other features which may be employed in connection with the above logo 

data generating system are identified below. 

The ink-amount calculating unit may determine a number of color pixels in 
the logo data as attribute data. The total amount of ink required to print the logo 
can be determined in general by determining the number of color pixels. 

10 The ink-amount calculating unit may determine a pixel count for each color 

% of the color pixels in the logo data as attribute data, and the display unit may 

2 display the pixel count for each color as attribute data. 

Uf Ink-usage required for printing can be determined for each ink color by thus 

'f\ displaying the pixel count for each color, and ink consumption for each color can be 

ife estimated when the logo data is generated. The operating cost related to logo 
printing can therefore be reduced by using a lighter logo color or changing the 

;j! balance of colors used in the logo, and the balance of ink consumed by logo printing 

f|| can be adjusted. 

The ink-amount calculating unit can calculate as attribute data the 
2ND respective pixel counts of a first and second printing color in the logo data, and the 
display unit may display the first color pixel count and the second color pixel count 
as respective attribute data. 

The ink- amount calculating unit may determine the total number of color 
pixels for all colors, and determine a percentage of each color pixel count relative to 
25 the total pixel count, as attribute data. The ratio of colors used in the logo can 
therefore be determined when the logo is created, and the logo data can therefore be 
generated with consideration for the relative amounts of ink of each color consumed 
to print the logo. 

The ink-amount calculating unit may calculate a count of color pixels in the 
30 logo data, and calculate the product of the color pixel count multiplied by an ink 
amount used to print a pixel, as attribute data. It is therefore possible to determine 
directly and specifically the total amount of ink consumed for logo printing. 

The ink-amount calculating unit may calculate a count of color pixels for each 
color in the logo data, and calculate the product of the color pixel count multiplied 
35 by ink consumption used to print a pixel for each color in the logo data, as attribute 
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data. It is therefore possible to determine directly and specifically the total amount 
of ink of each color consumed for logo printing. 

The ink-amount calculating unit may read an amount of ink consumed for 
one dot stored for each printer model, and calculate ink consumption as the product 
5 of the read ink consumption amount multiplied by the color pixel count as attribute 
data. Ink consumption can thus be determined more accurately because ink 
consumption can be calculated according to the model of printer used for printing. 

The ink-amount calculating unit may also store for each type of print sheet a 
standard ink-usage other than for printing the logo data, and calculate ink-usage 
10 per printed sheet from the standard ink-usage and the ink-usage for logo data 
\°a printing as attribute data. The actual ink consumption can thus be determined, 
ll~ and the printing cost per receipt can be specifically calculated. 

The ink-amount calculating unit may calculate as attribute data a number of 
sheets that can be printed per ink cartridge from a previously stored ink cartridge 
It) capacity and calculated ink-usage per printed sheet. 

The ink-amount calculating unit may also calculate average ink cartridge life 
from the calculated ink-usage per printed sheet and a previously stored average 
I II number of print sheets issued in a specific time. 

q The calculated results from the ink-amount calculating unit can be externally 

ifO output as print data in conjunction with the logo data. The logo data and attribute 
data can therefore printed. 

The printer may be a POS printer or ATM printer, and the logo data may be 
image data stored in the printer for printing to a printed sheet such as a sales 
receipt, transaction receipt, or other form. 

25 Another aspect of the invention involves a logo data generating method for 

generating logo data printing by a transaction printer. The method comprises the 
steps of: (a) capturing a source image for image processing; (b) generating logo 
data, including non-printing pixels and color pixels of a single color or multiple 
colors, by processing the source image based on defined image processing 

30 conditions; (c) calculating attribute data indicating an amount of ink required to 
print the logo data being generated by the processing step (b); (d) displaying the 
generated logo data and attribute data; and (e) confirming input requesting 
termination of image processing, repeating steps (b) to (d) when input is not 
confirmed, and storing the newest logo data generated in step (b) when the input is 

35 confirmed. 
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Other features which may be employed in connection with the above logo 
data generating method are identified below. 

The attribute data calculating step may calculate a number of color pixels in 
the logo data as the attribute data. 

5 The attribute data calculating step may calculate a pixel count for each color 

of the color pixels in the logo data as the attribute data for each color, and the 
display step (e) displays the pixel count for each color of the color pixels as attribute 
data. 

The attribute data calculating step may calculate as the attribute data the 
: 10 pixel count of a first color and the pixel count of a second color in the logo data when 
q the logo data has a first color, a second color, and a non-printing color; and the 

== display step displays the first color pixel count and the second color pixel count as 

,1 respective attribute data. 

\j The attribute data calculating step may calculate the total number of color 

=R> pixels for all colors, and a percentage of each color pixel count relative to the total 
j] L pixel count, as attribute data. 

LH The attribute data calculating step may calculate a count of color pixels in 

%j the logo data, and the product of the color pixel count multiplied by ink 

1 =1 consumption used to print a pixel unit, as attribute data. 

]<; B ii 

20 The attribute data calculating step may calculate a count of color pixels for 

each color in the logo data, and the product of the color pixel count multiplied by ink 
consumption used to print a pixel unit for each color in the logo data, as attribute 
data. 

The attribute data calculating step may read an amount of ink consumed for 
25 one dot stored for each printer type input in the input step, and may calculate ink 
consumption as the product of the read ink consumption amount multiplied by the 
color pixel count as attribute data. 

The attribute data calculating step may additionally calculate ink-usage per 
printed sheet from the ink-usage for logo data printing and a previously stored 
30 standard ink-usage per printed sheet for ink-usage other than logo data printing. 

The attribute data calculating step may further calculate a number of sheets 
that can be printed per ink cartridge from a previously stored ink cartridge capacity 
and ink-usage per print sheet as attribute data. 



PatAppAF 

Customer No. 20178 



7 



Express Mail Label No. EL700476519US 
Rev. 11/97 



P6395a 



The attribute data calculating step may further calculate average ink 
cartridge life from the calculated ink-usage per print sheeted and a previously 
stored average number of printed sheets issued in a specific time. 

In accordance with another aspect of the invention, a host system having a 
5 data transmission unit for sending logo data to an inkjet printer for printing a logo 
on a receipt using multiple colors of ink is provided. Such a host system comprises 
a reading unit for reading source data for the printed logo; a first computing unit for 
calculating a size for logo data printed by the printer based on the source data read 
by the reading unit; a second computing unit for calculating ink-usage for each color 
10 used in the logo; a display unit for displaying at least the logo size calculated by the 
i„„ fc first computing unit, or the ink-usage calculated by the second computing unit. 

g The source data for the logo data to be printed specifically includes image 

UJ data read by a scanner operating as the reading unit, or an image file stored to a 
%i floppy disk, hard disk, CD-ROM, or any other known computer- or machine- 
US readable medium on which data can be stored. Image file(s)/data can also be 
"p" received over a network, such as the Internet, and stored to a local storage device or 
;«!, medium of the personal computer. 
il| 

j»fj The size of the logo data to be printed may be calculated automatically as a 

result of reading the source data on the PC. 

o 

;20 The inkjet printer for printing the receipts is preferably a POS printer for 

printing to roll paper, and stores the logo data sent from the host system to non- 
volatile memory. The host system may be a host computer connected to the POS 
printer, and more specifically may be a personal computer. 

The computing units for calculating the logo size and ink-usage is preferably 
25 a control device built in to the PC. The display unit is preferably a CRT, LCD, or 
other such display device. The data transmission unit for sending the logo data is 
preferably a serial interface or parallel interface of the PC. 

Still another aspect of the invention involves a logo data generating method 
of a host system for sending logo data to an inkjet printer printing logo data on a 
30 receipt using multiple colors of ink. This method comprises reading source data for 
the printed logo; calculating a size for logo data printed by the printer based on the 
source data read by the reading step; calculating ink-usage for each color used in 
the logo; and displaying at least the logo size calculated by the size calculating step, 
or the ink-usage calculated by the ink-usage calculating step. 

35 The method may further comprise the step of reprocessing the logo data 

based on the displayed ink-usage. 
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By displaying ink-usage for the colors of ink, the user/operator can change 
the amount of ink for each color used in the logo data based on the displayed data, 
and can use the displayed data as a guide for creating the logo data. If, for example, 
there are two printable colors of ink, say red and black, the user can balance red 
and black ink consumption and create the logo data while taking in consideration 
the difference in ink consumption when the logo is printed. 

If ink consumption of each color is not substantially balanced (if each logo is 
85% black and 15% red, for example), the black ink will be depleted well before the 
red ink (assuming the ink cartridges are the same size). This is because the same 
data is printed on every receipt and the same amount of each color of ink is 
consumed on each receipt. 

Of course, when there are only two colors of ink, the colors shall not be 
limited to black and red; they could be black and green, black and blue, or some 
other combination of colors. 

A further aspect of this invention includes a machine-readable medium 
embodying a program of instructions for directing a machine, such as a computer or 
other processor-controlled device, to execute the logo data generating methods 
described above, or steps thereof. The program and data set can be stored in any 
known computer- or machine-readable medium including a floppy disk, magneto- 
optical disk, optical disk, IC memory, magnetic recording tape, or electromagnetic 
signal, such as a carrier wave. For example, the program and data set can be stored 
in ROM or RAM and the program executed and the data processed by a central 
processing unit (CPU). 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present invention will be readily 
understood from the following detailed description taken in conjunction with 
preferred embodiments thereof with reference to the accompanying drawings, in 
which like parts are designated by like reference numerals and in which: 

Fig. 1 is a block diagram showing the functions of a logo data generating 
system according to a first embodiment of the invention; 

Fig. 2 is a block diagram showing the functional configuration of an ink-usage 
calculator part of the logo data generating system according to a first embodiment 
of the invention; 
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Fig. 3 (a) shows an example of the information stored to model-specific data 
memory 25, and (b) shows an example of the information stored to environment- 
specific data memory 26; 

Fig. 4 is a flow chart of a logo data generating method according to a first 
5 embodiment of the invention; 

Fig. 5 is a flow chart showing a first embodiment of the ink-usage calculation 
and display step shown in Fig. 4; 

Fig. 6 is a flow chart showing a second embodiment of the ink-usage 
calculation and display step shown in Fig. 4; 

10 Fig. 7 shows a display screen presenting a logo created as the print image 

r j and the amount of ink required to print the logo; 

|7j Fig. 8 shows three different samples of printed receipts; 

J Fig. 9 (a) shows another display screen presenting a logo and ink 

: -4 consumption information, and (b) shows a screen displaying ink cartridge life 
1% information; 

Fig. 10 shows an example of the main display screen for a logo data 
r|j generating system according to the present invention; 

g Fig- 11 shows a logo design and editing screen for creating a logo using the 

i-* logo data generating system according to a preferred embodiment of the invention; 
20 Fig. 12 shows a text input window for a logo data generating system 

according to a preferred embodiment of the invention; and 

Fig. 13 shows a display screen presenting attribute data indicative of ink 
consumption on the same screen used for logo data design and editing. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 A preferred embodiment of the present invention is described below with 

reference to the accompanying figures. It will be noted that the following 
embodiments are shown by way of description only and do limit the scope of the 
invention. It will be apparent to one skilled in the related art from the following 
description taken in connection with the drawings that various alternative 

30 embodiments can be achieved by replacing some or all of the elements described 
below with equivalent elements. All such variations are included in the scope of 
this invention. 
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As described above, it is desirable to know as accurately as possible when 
editing and creating the logo data how much ink will be consumed to print a logo. A 
POS system, for example, prints a large number of receipts every business day. A 
logo identifying the store, for example, is usually printed on every receipt. 
5 Advertising information is also frequently printed on the receipt. Knowing how 
much ink is required to print a logo is therefore a valuable tool enabling the 
designer to determine printer operating cost per receipt, that is, how much it will 
cost in terms of ink to print each receipt. A system for creating or editing logo data 
for printing by this type of POS printer is one of the most typical applications for a 
10 logo data generating system according to the present invention. The following 
description of this preferred embodiment of the invention is therefore based on 
creating logo data for a POS printer. 

{ {i As noted above, POS printers print a large number of logos every day. It 

hj therefore follows that in addition to design and brand recognition, it is also 

|I5 necessary to consider economy, that is, the amount of ink consumed to print the logo 

J data, when creating the logo. 

T A. Printing an image 

7 Printers print images according to print data and print commands received 

\\ from a host system. POS printers can also receive the image data to be printed at 
it) each print operation. The effective printer throughput drops, however, when all 
print data, including the image data, is sent from the host for each print operation 
because image data files are large. POS printers therefore internally store the 
image data needed for frequently printed logos, and read the logo data from memory 
when a logo print command is received. When the logo data to be printed is an RGB 
25 data file, it is converted to CMYK color data for printing. 

The logo data is stored in nonvolatile memory in the printer as print image 
data consisting of a matrix of pixels or dots. If the logo contains multiple colors, the 
logo data can be stored as RGB color data but it is usually stored as CMYK color 
data enabling direct printing. RGB to CMYK conversion techniques are known from 
30 the literature and further description thereof is thus omitted below. It is further 
assumed that the logo data generated by the logo data generating system of this 
invention is ultimately stored after conversion to CMYK color data. 

A typical procedure whereby a POS printer prints a logo is described briefly 
below without reference to the figures. 

35 When a logo print command is received from a host device, the POS printer 

reads the logo data specified by the command from memory. The read logo data is 
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then converted to a print image identical to the logo in the print buffer. If the logo 
data contains multiple colors, the print image stored to the print buffer consists of a 
matrix of pixels or dots digitized for each print color so that, for example, a pixel or 
dot is on if the corresponding color prints and is off if that color does not print (or 
5 vice versa). The resulting dot data digitized for each color and stored in the print 
buffer is then sent to the print head of the corresponding color under the control of 
the printing controller. 

The print mechanism prints by driving the print heads according to the on or 
off state of the received dots. For example, the print head of an ink jet printer 
10 discharges ink when a dot is on. An ink cartridge is connected to each print head 
U and ink is supplied to the print head from the ink cartridge. 

The amount of ink consumed for logo printing is proportional to the number 
of pixels or dots in the print image (logo) that are set to on (that is, to print), 
r Furthermore, this dot data is generated separately for each color. It is therefore 
15 possible to determine from this dot data (pixel count) how much ink is required to 
7 print a logo. 

Ill It will be noted that this invention does not relate directly to the printing 

fll operation but rather relates to generating the logos to be printed, and further 
:= description of the print operation of the printer is therefore omitted. 

^0 B. Preferred embodiment of a logo data generating system of the invention 

Fig. 1 is a block diagram showing the functions of a logo data generating 
system 10 according to a preferred embodiment of this invention. As shown in Fig. 1 
this logo data generating system 10 has an input/output (I/O) controller 11, source 
image capture controller 12, image processor 13, main controller 14, print image 

25 storage medium 15, output buffer 18, ink consumption calculator 19, and display 
controller 23. This embodiment further assumes a two-color printer. The print 
image storage medium 15 therefore has a first print image memory 16 and a second 
print image memory 17. The ink consumption calculator 19 consists of a calculated 
data memory 20, ink consumption calculation controller 21, and dot counter 22. 

30 Under the control of the main controller 14, the logo data generating process 

starts with the source image that is the basis for logo data generation being 
captured from an external hie, a scanner, or other external source as controlled by 
the source image capture controller 12. The source image capture controller 12 
could be a file reader controller or a scanner controller, for example, and can read a 

35 full-color image or other image data file from which the logo data is generated from 
a floppy disk, hard disk, CD-ROM, memory card, or any other known computer- or 
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machine-readable medium. An image file or data may also be received over a 
network, such as the Internet. If the source image capture controller 12 also has a 
drawing function, it could be configured to draw the source image according to 
command input from the I/O controller 11. 

5 The source image captured by the source image capture controller 12 is 

processed by image processor 13. The image processor 13 is controlled by the main 
controller 14 and runs various image processes, including color reduction of the 
source image. The logo data is also generated by adjusting the resolution and size of 
the source image according to the functions of the printer used for printing. How 
10 colors are assigned when generating a two-color image from a multicolor source 
U image for printing to a two-color printer (a printer with two colors of ink) greatly 
: affects the image made by the printed logo. As also noted above, the amount of ink 
fy used to print a logo greatly affects the operating cost of a transaction printer, and it 
W is therefore desirable when generating the logo data to be able to consider logo 
1;5 economy, that is, how much ink of what colors is needed to print the logo being 
4° edited. 

Furthermore, various processes can be used in the image process generating 
the logo data, including different color reduction methods, gray scale processes, 
%j color gradation processing using luminance conversion, color assignment processes, 
21 and color gradation assignment such as area gradation, but the present invention 
does not relate directly to image processing and further discussion of specific image 
processing technologies is therefore omitted. We simply note that the image 
processor 13 of this invention can use a variety of known image processing 
technologies. 

25 The logo data generated by the image processor 13 is stored in the print 

image storage medium 15. It will be remembered that the print image storage 
medium 15 has storage areas for two image colors, that is, first print image memory 
16 and second print image memory 17, and images can therefore be expressed 
(printed) in three colors including the non-printing color (that is, the color of the 

30 print medium, usually white). An even greater range of color expression is possible 
using an area gradation method and three colors. For example, if colors are dithered 
using four dots per color unit, up to fifteen colors can be expressed. This 
embodiment of the invention, however, maintains a 1:1 correlation between image 
pixels and the dots used to print the image (logo) so that one pixel in the logo data 

35 maps to one dot in the printed image. 

It will be further noted that while this embodiment is described for logo data 
generated for a two-color printer and therefore has two image storage units, first 
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print image memory 16 and second print image memory 17, the invention can be 
applied to printers capable of printing more than two colors. For example, images 
for a full-color logo can be stored by providing four storage units for C, M, Y, and K 
images. Full-color logo data can also be stored using only three image memory units 
if the image is defined in the RGB or YUV color system. In this case, however, the 
image data must be converted to CMYK color data before printing. 

When the logo data is stored in print image storage medium 15, it is sent 
under the control of the main controller 14 from first print image memory 16 and 
second print image memory 17 through output buffer 18 to the display controller 23 
for presentation on the display. The main controller 14 controls the ink consumption 
calculator 19 to calculate the amount of ink required to print the logo. 

The ink consumption calculator 19 controls dot counter 22 to count the 
number of dots requiring ink discharge in the dot patterns for each color in the logo 
data sent to the display controller 23 (that is, the number of on bits in the logo 
data), and thus counts the total number of dots printed (the number of color pixels) 
for each color in the logo. The total number of on dots for each color in the logo (also 
referred to herein as the print dots or color pixels) is thus accumulated and sent to 
the ink consumption calculation controller 21. 

When the ink consumption calculation controller 21 receives the print dot 
count, it reads the ink discharge volume per dot for the nozzles of the print head 
from the calculated data memory 20, and multiplies the discharge volume by the 
total dot count for each color determined by the dot counter 22. The results are then 
sent to the display controller 23 for presentation on the display as attribute data 
indicating the amount of ink of each color required to print the logo. The user can 
then refer to this information to determine if ink consumption is excessive or biased 
too much toward one color. This information can then be used to lighten the 
background color, convert part of the logo to not print, change the color in part of 
the logo, or otherwise edit the image to reduce ink consumption or change the ratio 
of colors used. The ink consumption attribute data does not need to directly express 
the amount of ink consumed and the print dot count can be used as the attribute 
data. 

The ink consumption calculator 19 is described in further detail with 
reference to Fig. 2, which is a block diagram showing the configuration of the ink 
consumption calculator 19 in a logo data generating system 10 according to this 
embodiment of the invention. As shown in Fig. 2, the calculated data memory 
comprises a model-specific data memory 25 and environment-specific data memory 
26, and the ink consumption calculation controller 21 has a calculation controller 28 
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and equation memory 27. The model- specific data memory 25 stores information 
specific to the printer model affecting ink consumption. The environment-specific 
data memory 26 stores information relating to the printer application environment 
affecting ink consumption. 

Fig. 3(a) shows some of the information stored in model-specific data memory 
25, and Fig. 3(b) shows some of the information stored in environment-specific data 
memory 26. Why ink consumption differs in different printer models is indicated by 
the model-specific data shown in Fig. 3(a). For example, the ink volume discharged 
per dot is directly related to the amount of ink required to print one image (logo), 
while the ink volume used for head cleaning and number of receipts printed affect 
ink cartridge life. 

The environment-specific data shown in Fig. 3(b) includes the average 
number of receipts printed per day, the number of work days per year, the logo size 
and whether a logo is printed, the bar code size and whether a bar code is printed, 
and the print mode. These parameters affect the amount of ink required for one 
receipt and the ink cartridge life. Ink consumption and cartridge life thus change 
according to the printer work environment. The average characters printed per 
receipt, the print mode, logo size and whether a logo is printed, bar code size and 
whether a bar code is printed directly affect ink consumption per receipt. The 
number of work days per year and whether a coupon is printed affect cartridge life. 
It will be further noted that the data items in Fig. 3 are shown by way of example 
only; it is not necessary to store/use all of these items. Other items not shown can 
be used in addition to or as a substitute for these items. 

In addition, the items shown in Fig. 3 indicate general categories for which 
more specific information is also provided. In any case, all factors affecting ink 
consumption, factors arising from the printer model or type, printer operating 
conditions, settings, operating environment and use, as well as information 
required to calculate ink consumption, even information that cannot be clearly 
placed into one particular category, can be included in the data stored in the model- 
specific data memory 25 and environment-specific data memory 26. The stored 
content can be set and controlled using the I/O controller 11. Elements printed to 
the receipt include (1) the logo (graphic), (2) transaction information (text, bar code), 
and (3) coupon information (text, bar code, graphic). In this case, receipts printed by 
the printer could include only element (2), elements (1) and (2) or elements (2) and 
(3), or elements (1), (2), and (3). 

Ink consumption for each type of receipt can be determined by determining 
ink consumption for each color in each of the print elements contained in the 
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receipt, and then obtaining the total for each color. Receipt types and constituent 
print elements in this embodiment are: 

A: transaction information and coupon text; 
B: logo and coupon graphic; 
5 C: transaction information and coupon bar code. 

Ink consumption for a type A receipt can be calculated by multiplying the 
average number of characters per receipt (including number of characters in the 
coupon information if a coupon is printed) by the ink consumption per character 
(obtained, for example, from the ink discharge per dot and average number of dots 
XQ per character). 

□ Ink consumption for a type B receipt can be similarly calculated from the 

UJ total number of print dots in the image and ink discharge per dot. 

il Ink consumption for a type C receipt can be calculated from the dot count in 

N the same way as a type B receipt, but can also be computed from the bar code size 
p because the bar code print ratio is approximately 50%. 

m The ink consumption calculator 19 is further described below referring again 

j"U to Fig. 2. Using the model-specific data and environment-specific data read from the 

calculated data memory 20 and the total dot count received from the dot counter 22, 
U the calculation controller 28 calculates the ink used to print the logo and other ink 
20 consumption requirements. The equations used for these calculations are stored in 

equation memory 27. The calculation controller 28 thus reads the necessary 

equations and calculates ink-usage, the number of printable receipts, number of 

printable characters, and ink cartridge life. 

Various equations known to one skilled in the art can be used by this 
25 invention to calculate ink consumption and other consumption estimates by 
applying the model-specific data and environment- specific data. Any logo data 
generating system that calculates and displays the required information using an 
equation known to one skilled in the art is also included in the scope of the present 
invention. 

30 The functions of a logo data generating system 10 thus comprised can be 

achieved with various configurations having a central processor (CPU or 
microprocessor), ROM, RAM, display device, input/output device, interface, control 
program stored to ROM or RAM, and the necessary data sets. The logo data 
generating system 10 is achieved by integrating the control program and data set 

35 with the CPU, ROM, RAM, and display. The control program and data set, as well 
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as a data storage medium recording the control program and data set, are therefore 
also included within the scope of this invention. 

C. Logo data generating method 

A method for generating logo data enabling ink consumption to be displayed 
5 is described next with reference to Fig. 4, which is a flow chart of a logo data 
generating method for displaying ink consumption according to the present 
invention. The first step is to create or capture the source image for which logo data 
is to be generated (S101). This step can be accomplished by reading an image from 
an image file, capturing an image with a scanner, creating an image with a graphics 
10 program, or editing a scanned or read image. The source image is the processed to 
U generate an appropriate print image (logo data) (S102). As described with the logo 
;==j data generating system above, the logo can be generated with various image 
2 processing techniques, including color reduction, image synthesis, and color 
Uj assignment. The resulting print image data (logo data) is then stored in the print 
1| image storage medium 15 (S103). The amount of ink required to print the print 
j; image (logo) is then calculated and presented on the display (S104). Whether there 
L is an y change in the print image data (logo) is then confirmed (S105). If there is 
j| (S105 returns no), the image processing and ink consumption calculation processes 
;jj repeat (S102 to S105). If there is no change in the print image data (logo data) 
2J (S105 returns yes), the process ends. The resulting print image data (logo data) can 
M- be output as an image file, printed on a printer connected to the logo data 
generating system, or stored directly in a transaction printer. 

The ink consumption calculation and display step (S104) shown in Fig. 4 is 
described in further detail with reference to Fig. 5, which is a flow chart of the ink 
25 consumption calculation and display step (S104) shown in Fig. 4 according to this 
first embodiment of the invention. 

When the image processing step ends and the print image data (logo data) is 
stored (S103, Fig. 4), it is determined if the stored logo data is a color image (Sill). 
If not (Sill returns no), the total print dots N in the stored logo data is counted 
30 (SI 12). Once the total print dot count N is determined, the ink discharge Pi per dot 
discharged from the nozzle is read from internal memory (S113). Ink consumption 
Pt required to print the logo is calculated as dot count N x Pi, and the result is 
presented for confirmation by the user (S115). 

If a color image is stored (Sill returns yes), the number of print dots in the 
35 logo data is counted for each color to obtain print dot counts Nl and N2 for the 
respective colors (S116). The ink discharge for each dot discharged from a nozzle is 
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then read (S117). Note that the ink discharged from the nozzle is assumed to be the 
same for each color in step SI 17. Dot counts Nl and N2 are then multiplied by ink 
discharge Pi to calculated ink consumption Ptl and Pt2 for the respective colors in 
the logo (S118), and the resulting ink consumption values Ptl and Pt2 are displayed 
5 (S119). 

An alternative ink consumption calculation and display process is described 
next with reference to Fig. 6, which is a flow chart of a cartridge life calculation 
process illustrating a second embodiment of the ink consumption calculation and 
display step (S104) shown in Fig. 4. When the image processing step ends and the 

10 logo data is stored (S103 in Fig. 4), printer model-specific data such as the ink 
cartridge capacity (L) and ink consumed (C) by the head cleaning operation (S131), 

□ and environment-specific data such as the number of receipts printed per day (N), is 

w read (S132). This model-specific data and environment-specific data is as described 

=Vi above with reference to Fig. 3. 

1| The amount of ink used (R) to print one receipt is then calculated based on 

<£ the read printer model-specific data and environment-specific data (S133). This per- 
r =jj receipt ink requirement (R) differs according to the size of the logo, whether a logo 
■y is printed, the size of the bar code, whether a bar code is printed, and other factors. 
\* The amount of ink consumed to print one receipt is then calculated based on the 
2J environment-specific data. Note that here and below ink consumption is calculated 
i == separately for each color if the receipt is printed in color. When the per-receipt ink 
requirement (R) is determined, the amount of ink consumed in one day for receipt 
printing (R x N) is determined from per-receipt ink requirement (R) and the number 
of receipts printed per day (N) (S134). The daily ink consumption (D) is then 
25 calculated by adding the daily head cleaning operation ink consumption (C) to the 
daily receipt printing ink consumption (R x N), although it will be noted that the 
head cleaning operation ink consumption (C) is not directly attributable to printing 
(S135). When the daily ink consumption (D) is determined, the ink cartridge 
capacity (L) is divided by the daily ink consumption (D) to determine the ink 
30 cartridge life E (= L/D) as the number of work days that a single ink cartridge will 
last (S136). 

The resulting ink consumption data, including the ink consumption for logo 
printing, is then displayed when requested or according to predefined conditions 
(S137). It will also be apparent that the calculated ink consumption data can be 
35 printed out with or separately from the logo as requested. 
D- Ink consumption display sample 
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Fig. 7 shows a sample display screen 30 for displaying a logo image preview 
based on the created logo and the amount of ink required to print the logo. This 
sample display screen 30 has a logo data display 31 line at the top of the screen and 
a logo display 32 for showing a preview of the logo. This sample logo has text 
5 printed in different colors and a substantially square mark 33 containing text and 
numbers in two different colors. Note that while shown in black and white only in 
Fig. 7, the letters and mark 33 are assumed to be printed in black (first color) and 
red (second color) in this embodiment. In addition, the logo data display 31 indicates 
that the logo measures 72.25 x 43.32 mm (not shown in actual size in the figure), 
10 that the total number of pixels in the logo is 512 x 307 dots, that the first color 
covers 8.32% and that the second color covers 15.58% of the logo. By referring to the 
total pixel count of the logo and the color allocation shown in the logo data display 
=" 31, the user can then determine the total amount of ink required to print the logo 
and the relative amounts of first and second color inks used. The logo data display 
Jjf 31 shown in Fig. 7 does not directly indicate ink consumption, but indirectly 
%j displays the amount of ink required for printing by displaying the total number of 
4= printed dots (color pixels) in the logo. The first and second color ink percentages 
i sab shown in the logo data display 31 in Fig. 7 are calculated by the ink consumption 
[U calculator using the number of dots printed in each color (color pixels), but the 
2tj number of printed dots (color pixels) can be directly displayed rather than 
calculating the color percentages. 

Fig. 8 shows three different sample receipts. Print sample 1 contains text 
data only and no logo. This type of receipt can be printed with the least amount of 
ink. Print sample 2 contains the logo shown in Fig. 7 as well as a bar code 34 and 

25 advertising information 35. A relatively large amount of ink is consumed to print 
this type of receipt. Print sample 3 contains a logo 36 and discount coupon 37. As 
will be known from these different types of receipts, modern POS systems can print 
various types of information to a receipt to excellent effect, but ink consumption 
also increases greatly. It follows that operating cost can be greatly affected by, for 

30 example, using a lighter or darker color to print the background of the logo 36 
shown in print sample 3. 

Fig. 9(a) shows another sample logo and ink consumption display screen 40, 
and Fig. 9(b) shows a cartridge life display sample. The display screen 40 has logo 
data display 31 and logo display 32 areas. The display screen 40 in Fig. 9(a) also 
35 shows the size of the logo in the logo data display 31 together with the first and 
second ink color consumption. Note that this example expresses ink consumption by 
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weight. The ink cartridge life display shown in Fig. 9(b) is a table showing 
information related to ink consumption and cartridge life. 

E. Logo data generating system editing screen 

El. Creating the source image 

5 Typical editor screens in a logo data generating system according to this 

preferred embodiment of the invention are described below with reference to Figs. 
10-13. Fig. 10 shows the main editor screen displayed by a logo data generating 
system according to the present invention. The first step in creating the logo data is 
obtaining the source image that is the foundation for the logo. When the logo data 
10 generating system starts up, a main screen 100 such as shown in Fig. 10 is 
presented. 

The source image for creating the logo data can be fetched or created by 
~ pressing the NEW button 110 on the main screen 100. Clicking the NEW button 
iiri 110 enables the user to then select a function such as "read file" or "draw." Selecting 
15 the "read file" option enables the user to read the source image from an image file. 

Selecting "draw" enables the user to draw or create an image and then save the 
=• image to a file. 

U E2. Editing and creating logo data 

Q Editing and creating the logo data is described with reference to the editor 

20 screen shown in Fig. 11, which shows an exemplary logo data editor screen while 

creating the logo data using the logo data generating system of the present 

embodiment. 

Clicking on the edit button 230 in the main screen 100 brings up the logo 
data editor screen 210 shown in Fig. 11. If the source image already exists, it can be 

25 read from the desired file by entering the file name in the logo source file input area 
223 of the editor screen shown in Fig. 11. Note that the source file can be created 
using various graphic formats. Clicking the reference button 224 presents a pull- 
down menu of available image files. The read image is then presented in the first 
display area 225 as the source image. An image of the logo after color reduction and 

30 other image processes are applied is shown in the second display area 226. 

Fig. 11 shows the logo data editor screen 210 after a source image has been 
read from a file and various settings have been input. Fig. 11 shows the source 
image and the image after data processing in a reduced scale, but it will be 
apparent that the image could be shown full size or even enlarged as desired. 
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When the file name is entered in the logo source file input area 223 of the 
main screen 100 (Fig. 10), the content of the specified file is read and stored to 
specific addresses in the source image capture controller 12 or image processor 13. 
The stored source data is then reduced or displayed as is to the first display area 
5 225 in the logo data editor screen 210. 

Creating the logo data will be limited in size, resolution, printable colors, and 
other parameters according to the functions and performance of the printer that will 
be used. It is therefore necessary to specify various information specific to the model 
of printer that will be used to print the logo (i.e., the model -specific data for the 
10 target printer), including the paper width, printable colors, and printer resolution. 

The name of the target printer for which the model-specific data is specified, 
W the paper width, usable colors, resolution, and other model-specific data is then 
T in P ut in the printer data selection box 220. The port number, transmission rate, bit 
Ul length, and other model-specific data for communicating with the printer is also 
i| selected from the communications settings box 221. It is also possible to 

automatically set the model-specific data for the target printer by specifying the 

printer name or model in the printer data selection box 220 so that the model- 
m specific data for that printer is read from a printer profile stored to a model-specific 

data storage means (not shown in the figures). If the target printer is connected to 
2iJ the logo data generating system, the model-specific data for that printer could 
Hi alternatively be set automatically by reading a model ID from the printer. It is also 

possible to input the printer data by clicking on an icon beside each data input box 

to select the desired data from a pull-down menu. 

Conditions for processing the source image for printing to the printer, 
25 including color reduction and assignment, can be set using the properties input box 
222 of the logo data editor screen 210. The colors of the source image are then 
reduced according to the first color, second color, and other parameters in the 
printer data selection box 220 and the settings in the properties input box 222. 

The result of processing the source image according to the model-specific data 
30 and other defined properties is then displayed in the second display area 226. For 
example, if a two-color printer is used, the image can be expressed using three 
colors, that is, the two printable colors and white (the non-printing color of the print 
medium). If a low resolution printer is used, the image is also previewed at a low 
resolution. 
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While the processed image is shown reduced in the second display area 226 in 
this example, the full-size button 231 can be clicked to preview the image at the 
printed size (not shown in the figures). 

Setting the conditions for the color reduction process using the properties 
5 input box 222 is described next. If the source image consists of two independent 
image or text components (image 1 and image 2, for example), image 1 and image 2 
can be processed separately or can be combined so that the entire source image is 
processed at the same time. 

The objects (image 1, text 2, or complete source image) to be processed are 
10 selected from the object selection menu 227 of the properties input box 222. If 

"image 1" is selected, for example, image 1 is processed according to the method 
Q indicated by the halftone selection box 228 and gray scale selection box 229. The 

logo containing the processed image 1 is then displayed in the second display area 

3 226 - 

t| The color reduction slider 237 in the halftone selection box 228 can be moved 

left and right in this example to specify the color reduction process in stages from 

r . "coarse" to "dense." For example, color reduction could be controlled in three stages 

jij from coarse to dense using simple color reduction, dithering, and error diffusion. 

M The brightness slider 236 can also slide sideways to control image brightness. In 

2| this example image brightness can be expressed in five levels. 

Selecting the gray scale selection box 229 enables color reduction to a 
monochrome scale. Deselecting the gray scale selection box 229 so that it is off 
enables color reduction to all printable colors (two in this example). When color 
reduction to a single color is selected, the color can be input to the input box 238 or 
25 the color can be selected from a pull-down menu. 

The properties input box 222 shown in Fig. 11 changes to a text entry box 240 
such as shown in Fig. 12 when "TEXT 2" is input to the object selection menu 227 in 
the properties input box 222. The user can then input the desired text to the text 
entry box 241, and can select the text color from the color selection menu 242. 

30 The logo data editor screen 210 in Fig. 11 can also display the attribute data 

for indicating ink-usage as described in Fig. 1 to Fig. 9. More specifically, a logo 
data display 31 as shown in Fig. 7 for displaying the number of color pixels in the 
logo, the color pixel percentages for each color, or the number of color pixels for each 
color in the logo, can also be provided at desired locations in the logo data editor 

35 screen 210 shown in Fig. 11. For example, the content shown in display screen 30 in 
Fig. 7 can be presented as the display screen 250 in Fig. 13 by providing an ink- 
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usage button 251 at the left on the bottom row using this ink-usage button 251 to 
make a selection. As shown in Fig. 13, this button 251 can then be selected to 
display the attribute data 252 indicating ink-usage in the bottom row of the second 
display area 226. 

Advantages of the invention 

As demonstrated by the preceding description, the present invention makes it 
possible to generate logo data with reference to the amount of ink required to print 
the logo because attribute data regarding the amount of ink required to print the 
logo can be displayed when the logo data is generated. It is also possible to 
determine the amount or percentage of ink consumed for each color of ink used, 
thus enabling the logo to be created so that the colors of ink used for printing can be 
balanced. It is also possible to calculate the life of the ink cartridge and the number 
of receipts that can be printed per ink cartridge from this ink consumption 
information. 

While the invention has been described in conjunction with several specific 
embodiments, many further alternatives, modifications, applications and variations 
will be apparent to those skilled in the art in light of the foregoing description. 
Thus, the invention described herein is intended to embrace all such alternatives, 
modifications, applications and variations as may fall within the spirit and scope of 
the appended claims. 
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